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In the Claims : 

Please cancel claims 41 and 44, Please add new claims 45-46. The claims are as follows: 
1-14. (Canceled) 

15. (Previously presented) A method for forming an electrochemical structure within an 
integrated circuit, comprising the steps of: 
providing a semiconductor wafer; 

forming a layer of electronic devices on the semiconductor wafer, wherein the layer of 
electronic devices includes at least one electronic device; 

forming N wiring levels within an interconnect straclurc of the integrated circuit, wherein 
the N wiring levels are disposed on the layer of electronic devices. whereinN is at least 1 , 
wherein the N wiring levels are denoted as wiring level 1 . wiring level 2. ... . wiring level N; 

forming a first conductive metallization and a second conductive mclallizalion within the 
N wiring levels; and 

forming at least one battery within the wiring levels I through K, wherein I is scleoled 
from the group consisting of 1, 2. .... and N, wherein K is selected from the group consisting of I, 

T+i and N. wherein the first conductive mctalHzalion conductively couples a firet electrode of 

the at least one battery to the at least one electronic device, and wherein the second conductive 
melallizalion conductively couples a second electrode of the battery to the at least one electronic 
device, and wherein the first and second conductive metallizations are totally external to the 
interior of the al least one battery. 
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1 6. (Oviginal) The method of claim 1 5, wherein forming at least one battery includes forming a 

first ballpry, comprising: 

forming an exposed insulating layer in the wiring level I and an exposed first conductive 

layer in the insulating layer; 

forming an inler-level dielectric (ILD) layer over the exposed first conductive layer and 

over the exposed insulating layer; 

forming a first trench within the ILD layer by removing a portion of the ILD layer, which 

cxiTOScs a portion of tlic first conductive layer; 

confonnally depositing an electrolyte layer over the ILD layer, over sidewalls of the first 
trench, and widiin the fiT«t trench over the first conductive layer, wherein a second trench is 
fonncd and is bounded by the electrolyte layer; 

depositmg a second conductive material in the second trench and on the electrolyte layer, 
wherein the second conductive material overfills the second trench; and 

polishing off top portions of the electrolyte layer and thesecond conductive material 
resulting in a planarizcd lop surface of the electrolyte layer and tlie second conductive material, 
wherein a U-battcry has been formed from the first conductive layer as the first electrode, die 
electi-olyte layer as an electrolyte, and the second conductive material as the second electrode. 

17. (Original) The method of claim 16, wherein the first electrode is selected from the group 
consisting of an anode and a cathode; 

wherein if the first electrode is an anode, then the second electrode is a catliodo, the first 
conductive layer includes an anode material, and the second conductive material includes a 
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cathode material; and 

wherein if the first electrode is a cathode, then the second electrode is an anode, the first 
conductive Jaycr includes a cathode material, and the second conductive material includes an 
anode material. 

18. (Original) The method of claim 17. wherein the anode material is selected from the gi-oup 
consisting of lithium, lilhiated vanadium oxide (Li.VA). Agl, Ag, and Zn, and wherein the 
cathode material is selected from the group consisting of V A. LiMn LiCoOj, Sn. Pb, and 
Ag, and wherein an electrolyte of the first battery includes lithium phosphorous oxynitride. 

1 9. (Original) Tlio method of claim 16. wherein foraiing an ILD layer over the exposed first 
conductive layer and over the exposed insulafmg layer comprises: fonning an etch stop layer on 
the exposed first conductive layer and on the exposed insulating layer, and fotramg the ILD layer 

on the etch stop layer; and 

wherein formmg a first trench within the first ILD layer furtlier comprises removing a 
portion of tlie clch stop layer to expose the portion of the first conductive layer. 

20. (Original) The method of claim 16, ftiriher comprising afler forming a first trench: 
conformally depositing a conducUvc diffusion barrier film on the ILD layer, on sidcwalls of tlie 
first trench, and on the exposed portion of the first conductive layer, and whaein the step of 
conformally depositing an electrolyte layer comprises deposithig the electrolyte layer on the 
diffusion barrier. 
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21 . (Orisinal) The method ofclaim 16. further comprising aUer foiming a first ti'ench: 
coTiformally depositing a diffusion barrier film on the ILD layer, on sidewalls of the first trench, 
and on the exposed portion of the first conductive layei-; and removing the diffusion barrier film 
that exists on the exposed portion of the first conductive layer, wherein the step of confonnally 
depositing an clcctrolylo layer comprises depositing the electrolyte layer on the dilTusion barrier 
film and within the first trench over the first conductive layer. 

22. (Original) The method ofclaim 1 6. wherein forming a first conductive metallization and a 

second conductive metallizalion comprises: 

forming a composite ILD layer on the planarized top surface; and 

forming a composite trench within the composite ILD layer, which exposes a portion of 

the second conductive material; and 

overfilling the composite trench with a third conducUve material, wherein the third 
conductive material conduclivcly contacts the second conductive material; and 

polishing off a top portion of the third conductive material, which forms a planarized top 
surface of the third conductive material and which forms a conductive contact made of the third 
conductive material, wherein the first conductive metallization or the second conductive 
metallization includes the conductive contact. 

23. (Original) The motiiod ofclaim 15. wherein forming at least one battery includes fomiing a 
first battery, wherein fornimg a first battery, forming a first conductive metallizalion, and 
forming a second conductive metallisation comprises: 
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forming an exposed insulating layer in the wiring level I and an exposed conductive plate 

in the insulating layer; 

forming an intcr^levcl dielectric (ILD) layer over the exposed conductive plate and over 

the exposed insulating layer; 

forming a first trench within the ILD layer by removing a portion of the ILD layer, which 

exposes a portion of tho first conductive plate; 

conformally depositing a first conductive layer on the ILD layer, on sidewalls of the first 
trench, and on the exposed portion of the first conductive plate, wherem a second trench is 
formed and is bounded by the first conductive layer; 

conformally depositing an electrolyte layer on die first conductive layer, whci-cin a third 
trench is formetl and is bounded by the electrolyte layer; 

depositing a second conductive material in the third trench and on the electrolyte layer, 
wherein the second conductive material overfills the thini trench; and 

polishing off lop portions of the second conductive material, of the electrolyte layer, and 
of the lust conductive layer, wliich results in a planarized top surface of the ILD layer, of the first 
conductive layer, of the electrolyte layer, and of the second conductive material, wherein a 
conductive contact is formed on Hie planariiicd top surface, wherein the conductive contact is in 
conductive contact with the second conductive material, wherein tlie first conductive 
metallization includes the conductive plate, and wherein tho second conductive metallization 
includes the conductive contact, and wherein a U-battcry With Double Extension lias been 
formed fitjin tlie first conductive layer as the first electrode, tho electrolyte layer as an electrolyte 
and the second conductive material as Uic second electrode. 
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24. (Original) The mclhod of claim 23, wherein the first electrode is selected from the group 
consisiing of an aiiocle and a cathode; 

wherein if the first electrode is an anode, then tlie second electrode is a cathode, tiie first 
conductive layer includes an anode material, and the second conductive material includes a 
cathode material; and 

wherein if the Hrst electrode is a cathode, then the second electrode is an anode, the first 
conductive layer includes a cathode material, and the second conductive material includes an 
anode material. 

25. (Original) TIio method of claim 24. wherein the anode material is selected from the group 
consisting of lithium and lithiated vanadium oxide (WjVA). wherein the cathode material 
includes VA. and wherein the clocu-olyte layer includes lithium phosphorous oxynitridc. 

26. (Original) The method of claim 23, wherein forming an exposed insulating layer in the wiring 
level I and an exposed conductive plate in the dielectric layer comprises: foraiing an etch stop 
layer on the exposed first conductive plate and on the exposed insulating layer, and forming the 
ILD layer on the etch atop layer; and 

wherein forming a first trench witliin the ILD layer further comprises removing a portion 
of the etch stop layer to expose the portion of the first conductive plate. 

27. (Original) The method of claim 15. wherein forming at least one batteiy includes fomiing a 
first batlcry. wheroin fonmng a first battery, fonning a first conductive metallization, and 
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forming a second coudxicttvc metallizalion comprises: 

fomiiiig an exposed insulating layer in the wiring level I and an exposed first conductive 

plate in the dielectric; 

foirainfi a first conductive layer on the insulating layer such that the first conductive layer 
is in conductive contact with the fust conductive plate; 

fomiing an electrolyte layer on the firet conductive layer, wherein tlie electrolyte layer 

includes electrolyte materials; and 

forming a second conductive layer on the electrolyte layer, wherein the second conductive 
layer includes a second conductive material, wherein the first conductive metallization includes 
the first conductive plate, and wherein a S-battery has been fomied from the first conductive 
layer as the (irst electrode, the electrolyte layer as an electrolyte, and the second conductive layer 
as the second electrode. 

28. (Original) The method of claim 27. wherein the first electrode is selected from the group 
consisting of an anode and a cathode; 

wherein if the Hret electrode is an anode, then the second electrode is a cathode, the first 
conductive layer includes an anode material, and the second conductive layer includes a cathode 
material; and 

wherein if the first electi-ode is a cathode, then the second electrode is an aiwde. the first 
conductive layer includes a cathode material, and the second conductive layer includes an anode 
material. 
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29. (Original) The method of claim 28. wherein the anode material is selected from Ihc group 
consisling ofUtluum and Itthiated vanadium oxide (I^VjO,), Agl. Ag and Zn, and wherein the 
cathode material is selected from the group consisting of VA> LiMn^O*, LiCoO^, Sn, Pb and 
Ag, and wherein an electrolyte of the first battery includes Uthmm phosphorous oxynitridc. 

30. (Original) The method of claim 27, further comprising: 

forming an inter-level dielectric (ILD) layer on the second conductive layer; 
forming a trench within the ILD layer by removing a portion of the ILD layer, which 
exposes a portion of the second conductive layer; 

overfilling the ti«neh with a third conductive material; and 

polishing off top portions of the third conductive material, which results in a planarized 
top surface of the ILD layer and of the third conductive material, wherein a second conductive 
plate is formed from the third conductive material on the planarized top surface, wherein the 
second conductive plate is in conductive contact with the second conductive layer, and wherein 
the second conductive mctalli/ation includes the second conductive plate. 

31. (Original) The method of claim 15, wherein forming the at least one battery includes forming 
a plurality of batteries in series. 

32. (Original) The method of claim 31, wherein the batteries in scries consist of U-Batteries in 



scries. 
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33. (Original) The method of claim 31. whcrehi the plurality of batteries includes M batteries 
denoted as batteries 1 . 2, .... M, wherein M is at least 2. wherein eaeh battery L is in series with 
batlcty L+l and is condiiclivcly coupled to battery L+1 by a conductive interconnect, and 
wherein L = 1, 2, M-1 . 

34. (Original) The method of claim 3 1 . wherein the plurality of batteries includes M batteries 
denoted as batteries 1 . 2. M. wherein M is at least 2, wherein each battery L is in scries with 
baitciy L+1 and is conductivcly coupled to battery L+1, wherein there is no conductive 
inlcreoanect between battery L and battery LH-1. and wheroin L = 1, 2 M-l. 

35. (Original) The method of claim 15. wherein formmg the at least one battery includes forming 
a plurality ofbatteries in parallel. 

36. (Original) The method of claim 15. wherein forming a first conductive inetallizalion includes 
forming a Hrst conductive contact that conductively contacts tlie first electrode, wherein forming 
a second conductive metallization includes forming a second conductive contact that 
conductivcly contacts the second electrode, wherein the first conductive contact is wiiMn the 
wiring levels I, I+l. K, and wherein tlic second conductive contact is witliin the wiring levels T, 
1+1, ... K. 



37. (Original) The method of claim 36, wherein K = 1. 
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38. (Original) Tlic method or claim 15, wherein forming a first condactive mctallizaUon includes 
foming a first conductive contact that conductively contacts tlie first electrode, wherein forming 
a second conductive metallization includes forming a second conductive contact that 
conductively contacts the second electrode, wherein the first conductive contact is outside of the 
wiring levels T, I+l, ... K, and wherein the second conductive contact is outside of the wiring 
levels I, I+l, ...K, 

39. (Original) The method of claim 15. wherein forming the at least one battery includes forming 
a first battery, wherein an anode of the fiKt battery includes an anode material selected from the 
group consisting of lithium, lithiatcd vanadium oxide (Li,VA). AgT. Ag, and Zn. and wherein a 
callaode of the Hi-st battery includes a cathode material selected from the group consisting of 
VA, LiMnA. LtCoOj. Sn, Pb. and Ag, and wherein an electrolyte of tlie first battery includes 
lithium phosphorous oxynitiide. 

40. (Original) The method of claim 15, wherein forming the at least one battery includes forming 
aU-Battery. 

41. (Canccletl) 

42. (Original) The method of claim 15. wherein fomiing the at least one battery includes forming 
aS-Haltcry. 
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43. (Oviginal) The method of claim 15, wherein the step of forming a layer of electronic devices 
includes forming the layer of ekctromc devices during a Pronl-End-OMine (FEOL) processing 
of the integrated circuit, wherein the step of forming N wiring levels includes forming the N 
wiring levels during a Back-End-Of-Line (BBOL) integration of the integrated circuit, wherein 
the step of forming a first conductive metallization and a second conductive metallization 
mcludes forming the firet conductive metallization and the second conductive metallization 
during the BEOL intcgiation of the integrated circuit, and wherein the step of forming at least 
one battery includes forming Uic at least one batlery during the BEOL intcgraUon of the 
integrated circuit. 

44. (Canceled) 

45. (New) Tlie method of claim 15, wherein N is at least 2, and wherein K is selected from the 
group consisting of 1, 1+1, andN-1 . 

46. (New) ITie method of claim 45. wherein a portion of the first conductive metallization or a 
portion oflhc second conductive metallization is within whing level K+1. 
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